Fertilization following intracytoplasmic sperm injection of in vivo and in vitro matured oocytes from an Australian marsupial, the tammar wallaby (Macropus eugenii).
Conventional in vitro fertilization (IVF) techniques have been unable to produce normal embryos in any Australian marsupial, largely owing to problems with the early stages of sperm-oocyte binding. This study has used intracytoplasmic sperm injection (ICSI) of in vivo and in vitro matured tammar wallaby oocytes to bypass these processes and achieve fertilization in vitro. The fertilization rate (i.e. development to the two-pronuclei stage) of in vivo and in vitro matured oocytes following ICSI and sham injection was assessed at 17-19 h after injection. Fertilization occurred in 48% (45/93) of in vivo matured oocytes that were injected with spermatozoa. Significantly fewer sham-injected oocytes (6/82, P < 0.005) and uninjected control oocytes (5/84, P < 0.005) formed two pronuclei. In a direct comparison, the numbers of in vivo and in vitro matured oocytes that formed two pronuclei after ICSI were 22/28 (78.6%) and 23/40 (57.6%), respectively, which are not significantly different. There was also no significant difference in the nuclear response of in vivo and in vitro matured oocytes to sham injection. The numbers of oocytes forming a single pronucleus after sham injection were 10/24 (41.7%) and 24/37 (64.9) for in vivo and in vitro matured oocytes, respectively. Immature germinal-vesicle-stage oocytes were unable to decondense sperm injected during ICSI or to form pronuclei. These results demonstrate that both in vitro and in vivo matured tammar wallaby oocytes can be fertilized by ICSI. The success of ICSI not only offers the opportunity for fundamental analysis of marsupial fertilization but could, in conjunction with development of appropriate culture conditions and embryo transfer technologies, contribute to increased production of offspring from rare or valuable marsupials.